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The increasing availability of digital technology for second language (L2) learning 
is transforming traditional teaching methods, yet the quality of these resources 
remains unclear. A survey was conducted among a stratified sample of second 
language teachers (N = 118) from UK primary and secondary schools to evaluate the 
use of digital tools used in classrooms. A rating tool, grounded in educational and 
language learning theories, was developed to assess individual software features. 
Results showed extensive use of digital resources, with 89% of teachers utilizing 
digital devices and over half employing more than three different software types. 
However, evaluations revealed varying adherence to language learning principles. 
Strengths were identified in the components of ‘engagement’ and ‘input’, whereas 
opportunities for improvement are observed in the aspects of ‘output’ and ‘social 
learning’. Additionally, higher software ratings did not correlate with usage frequency 
or price. These findings highlight the integration of digital tools in UK language 
learning pedagogy, but underscore the need for ongoing evaluation to improve 
software quality and effectiveness.
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1 Introduction

The rising interest in language learning combined with advances in digital technologies 
has resulted in a growing number of digital products intended for language learning 
(Gangaiamaran and Pasupathi, 2017; Rosell-Aguilar, 2017). However, despite both the rapidly 
expanding number of learning resources and governmental emphasis on language education 
(American Academy of Arts and Sciences et al., 2020; European Commission, 2018), language 
learning outcomes still fall short of expectations (Brecht, 2015; Collen, 2020; Costa and 
Albergaria-Almeida, 2015).

One of the potential explanations is related to the quality of the educational software 
produced. Despite increased quantity, most of the software remains unregulated and untested 
(Hirsh-Pasek et al., 2015), resulting in designs that could hinder instead of promote learning 
(Hirsh-Pasek et al., 2015; Sung et al., 2015). This chaotic landscape is frequently referred to as 
the “Digital Wild West” (Shing and Yuan, 2016), describing a market where quality control 
and clear guidelines are lacking, leaving users overwhelmed by the options. Rapidly changing 
trends, with new technologies emerging and disappearing within a matter of a few years 
(Zhang and Zou, 2020), make this gap in research increasingly obvious.

At the same time, while the use of digital technologies in language classrooms is generally 
encouraged, there is a lack of empirical research on how this technology is used (Heil et al., 
2016; Reber and Rothen, 2018; Sung et al., 2015; Zhang and Zou, 2020; Ma and Yan, 2022). 
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Although technology has the potential to bridge the gap between 
traditional and digital language education, the effectiveness of 
technology-assisted language learning ultimately depends on the 
context in which it is used and the specific needs it addresses (Burston, 
2015; Kamasak et al., 2021; Sung et al., 2015).

Currently, the levels of competence in a second language remain 
(on average) low (Costa and Albergaria-Almeida, 2015). This is 
especially the case in the UK, where the systematic teaching of 
languages across primary schools in the United Kingdom is rather 
recent (Myles et al., 2019). This discrepancy between the number of 
possibilities for language learning and the disappointing outcomes 
leads to the assumption that more should be done to use the existing 
potential more efficiently.

One of the proposed solutions to address these issues is to 
“develop effective use of digital technology to support learning, 
training and reporting” (Myles et al., 2019). To achieve a truly effective 
approach to implementing L2 learning technologies, it is essential to 
integrate learning principles with a deep understanding of contextual 
factors. Therefore, it became increasingly apparent that to create 
educational software of high quality, the design process should include 
relevant scientific research and collaboration between different 
stakeholders such as classroom teachers, researchers, and technology 
specialists (O’Brien, 2020), as well as consistent use of evaluation tools 
(Kolak et al., 2021).

To that end, the following study was designed to evaluate the 
alignment of the current language learning software features with the 
theoretical principles of second language learning. Furthermore, it will 
examine the patterns of language software use in the classroom context.

Prior to presenting the study, we first introduce the theoretical 
principles of language learning that, ‘in theory’, should guide the 
evaluation of language learning software. We  then consider the 
importance of the language learning setting, with an emphasis on the 
UK context.

1.1 Evaluating the quality of the language 
learning software

Although the need to understand the relationship between theory 
and the design of technology-based materials was already identified 
three decades ago (Garret, 1991; Shaughnessy, 2003), this has not yet 
become standard. Around a decade ago it was estimated that 90% of 
language learning software was simply a digital reproduction of 
existing non-digital materials (Sweeney and Moore, 2012). Most of the 
software created around that time did not use the full potential of 
digitalization or consider the language learning principles that are 
specific for the digital content (Hirsh-Pasek et  al., 2015). More 
recently, Yang and Shadiev (2019), as well as Li and Lan (2022) further 
identified a lack of theoretical grounding present in the field of digital 
language learning, urging for more effective knowledge transfer 
between research and industry.

To enable successful navigation on the market saturated with 
software of variable quality, it is essential to develop theoretically 
grounded evaluation tools (Kolak et al., 2021; Chapelle, 2001; O’Brien, 
2020). In their review Hubbard and Levy (2016) point out that there 
is no single established theory that uniquely characterises 
CALL. Rather, this field uses and combines theories from different 
sources and traditions. Additionally, some theoretical approaches to 

L2 learning can sometimes be difficult to transform into practical 
implications for language learning software (Chapelle, 2008; Hubbard 
and Levy, 2016). For example, perspectives that attribute learning 
mostly to learners’ internal mechanisms are less concerned with the 
properties of the input, which is crucial in designing language 
software. On the other hand, psycholinguistic approaches are more 
focused on processing the input and the interaction, thereby offering 
potential guidelines that can be used to solve practical issues related 
to the software design (Chapelle, 2008).

Therefore, one solution to creating a theoretically grounded 
evaluation tool is to provide a holistic view that would include theories 
that explain critical aspects of language learning (Hubbard and 
Levy, 2016).

1.1.1 Introducing theoretical principles for 
evaluating language learning software

When talking both about the design and the evaluation of 
language learning software, understanding the linguistic and 
educational principles of second language learning has been identified 
as an important starting point (Chapelle, 2001; Reinders and Pegrum, 
2015; Starke et al., 2020). To do so, it is useful to distinguish between 
general learning principles and language-specific learning principles.

1.1.1.1 General learning principles
Hirsh-Pasek et  al. (2015) defined a set of general learning 

principles to advise the current design of educational apps. The “four 
pillars of learning” as set out by Hirsh-Pasek et al. (2015) are: active 
learning, meaningful learning, engaging learning and social learning. 
Including them as a cornerstone of educational software design helps 
in aligning the software to children’s natural inclination 
toward learning.

The active learning principle (pillar I) draws on constructivist 
theories that propose that children play an active role in their own 
learning, which results in knowledge being constructed rather than 
simply transmitted (Phillips, 1995). This translates into software that 
is “minds-on” and require challenge, thinking and mental 
manipulation of the content, as opposed to automatic tapping or 
swiping or merely observing the content. The principle of engagement 
(pillar II) in the learning process embodies behavioral, emotional and 
cognitive engagement. Engagement allows the learner to stay on task, 
avoid distractions and benefit more from the learning content. To 
achieve this, learning software should reduce the features that draw 
attention away from the learning content (sounds, flashy animations, 
etc), that ultimately disrupt the learning process (Hirsh-Pasek et al., 
2015). The third principle characterises meaningful learning (pillar 
III) as learning that is relevant and connects to the learner’s experience 
and existing knowledge. This is where software have great potential to 
offer examples and multimodal connections that relate to the real 
world and learner’s existing concepts. Finally, the principle of social 
interaction (pillar IV) emphasizes the value of learning from social 
and communicative partners, which is in line with Vygotsky (1978) 
Sociocultural theory. Although social interactions are difficult to 
represent through software, this can be achieved through inclusion of 
multiple users to interact and collaborate or through parasocial 
interactions with on-screen characters.

Similarly, key areas that contribute to the educational value of 
learning apps in general have been explored by others as well, 
highlighting some of the same principles, with the addition of 
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“feedback,” “narrative,” “language” and “adjustable content” (Kolak 
et al., 2021; Meyer et al., 2021; Tauson and Stannard, 2018). In the 
context of language learning software, these additional areas are best 
considered in relation to language learning principles.

1.1.1.2 Language-specific learning principles
Second language learning methods have shifted in recent decades 

from behaviorist to constructivist learning methods (Szabó and 
Csépes, 2023). Constructivists hold that individualized drilling and 
reinforcement practices (staples of behavioral methods) are 
insufficient for both first and second language learning (Szabó and 
Csépes, 2023; Long, 1996; Swain, 2005; Vygotsky, 1978; Tomasello, 
2003). Instead, the learner learns by blending pre-existing with new 
knowledge encountered in social contexts, thus making language 
learning a social activity (Heil et al., 2016). From the language learning 
and teaching perspective, there is much agreement on pivotal aspects 
of language learning research that should be included in the process 
of language learning (Dubiner, 2018; Reinders and Pegrum, 2015); 
sufficient input through reading or hearing, opportunities to produce 
output, interaction through conversations or simulations and rehearsal 
where the contextualized material is repeated and practiced. Through 
the inclusion of these aspects of language use, software can move away 
from traditional reinforcement practices and come closer to the 
naturalistic and well-rounded language learning experience associated 
with constructivist theories.

Receiving input is a first step and a crucial element of language 
learning as it provides a basis for creating form-meaning mappings, 
according to Input Processing theory (Van Patten, 1993). However, the 
nature of that exposure makes a difference for the learner. Input that 
is comprehensible, contextualized and adapted to the learner’s level 
leads to the best learning outcomes (Krashen, 1994). Another 
important aspect of the input is the modality through which it is 
presented. Theories such as Dual coding theory (Paivio, 1971) and 
Multimedia learning theory (Mayer, 2009) propose that learning 
should ideally occur through a combination of different modalities 
(vision, audition, etc.). This allows for multiple mental representations 
of concepts, thus enhancing learning. Complementary to input, output 
or production is also a fundamental part of language acquisition 
process, as described by the Output hypothesis (Swain, 2005). 
Production, both spoken and written, gives the learner the opportunity 
to test out their hypotheses about transforming ideas into linguistic 
messages, to notice the gaps in knowledge and to reflect on their 
language use (Dubiner, 2018). The Interaction account (Long, 1996) 
integrates Input and Output by emphasizing the role of interaction, 
which supports language learning by engaging the learner to 
consolidate form-meaning relationships. One of the crucial aspects 
that occurs as a product of interaction is feedback. The feedback 
information would typically be received from the interactional partner 
and would serve as a tool for the speaker to evaluate their own 
production. This relates back to the well-known Vygotsky’s (1978) 
sociocultural theory, according to which learning stems from social 
experience and from navigating interactions with peers. Therefore, to 
make up for the absence of the real social interactions that are 
important in language learning, software should be able to provide 
meaningful and constructive feedback information that can mirror 
the ones normally obtained through conversations. Finally, with the 
practical constrictions within the classroom contexts in terms of the 
learning outcomes, the proponents of the Skill Acquisition Theory 

(SAT; DeKeyser, 2007) and the associate-cognitive framework (Ellis, 
2007) argue how it is important to include rehearsal opportunities. 
These theories conceptualize language learning as being similar to 
general learning mechanisms, suggesting that learning occurs through 
repeated exposure. This has practical implications for the design of 
language learning software. While acknowledging the importance of 
context, the advocates of this theory support a mixed approach 
achieved through retaining automatization activities, but modified to 
be meaningful and contextualized (Gatbonton and Segalowitz, 2005).

Using only one of the theoretical approaches mentioned to guide 
the design or evaluation of comprehensive language learning software 
would be  limited. Therefore, there is a need to combine these 
approaches to be able to thoroughly study second language learning 
(Chapelle, 2008; Hubbard and Levy, 2016). The principles derived 
from these approaches, together with the previously mentioned 
general learning principles form a theoretical, pedagogical and 
empirical base that should be built into language learning software to 
make it comprehensive and well-rounded, thereby optimizing learning.

1.2 Understanding the context of language 
learning software implementation

The properties of the technologies on their own are not sufficient 
to bring positive language learning effects (Sung et al., 2015). The way 
that the technology is being used is also critical (Burston, 2015). The 
same learning tool can be used in different ways and across different 
contexts, which need to be taken into consideration when attempting 
evaluation (Egbert et al., 2009; Jamieson and Chapelle, 2010). Much 
of the research on digital language learning tools has focused on 
software for individual use (Mihaylova et al., 2022; Reber and Rothen, 
2018). However, despite many types of language learning resources 
available, exactly what and how resources are actually being used by 
teachers in the classroom is not well understood. This is particularly 
true for primary and secondary classrooms, since recent reviews show 
that the majority of the studies in this area were done in classrooms at 
higher academic levels, predominantly undergraduate students 
(Goksu et  al., 2020; Shadiev and Wang, 2022). Moreover, 
understanding the classroom context and the viewpoints of teachers 
who are both the users of these technologies, but also the experts in 
the educational aspect of language learning, is a valuable and often 
overlooked source of information in CALL research (Egbert 
et al., 2009).

1.2.1 Predictors of software use in school context
Studies have examined teachers’ perspectives to discover what 

drives and prevents the use of educational software within classrooms. 
Kaimara et al. (2021) groups the found barriers within the Greek 
education system into external and internal category. The major 
external barriers found were lack of financial resources, lack of 
infrastructure and lack of policy and framework, whereas the internal 
barriers were the preference to traditional teaching methods and lack 
of training. Similarly, in their study of teaching practice across primary 
and secondary schools in China, Wang et  al. (2019) divide the 
predictors of digital educational resource use into school-level and 
teacher-level factors. However, here none of the school-level factors 
were associated with the use of digital educational resources, whereas 
teacher-level factors such as attitudes, knowledge and skills of teachers 
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predicted the use of digital resources. In their review on the impact of 
digital technologies on education, Timotheou et al. (2023) highlight 
lack of digital competencies as one of the most common challenges 
appearing in the literature. This has been reported as one of the 
barriers both on the side of the students, as well as teachers. Although 
it is frequently assumed that the younger users are advanced users of 
new digital technology, Reddy et al. (2022a) warn that a gap exists 
between personal and academic use of technology.

Overall, the predictors of use are context-dependent and differ 
between countries (Kaimara et al., 2021; Wang et al., 2019), as well as 
different school subjects (Rončević Zubković et al., 2022; Howard 
et al., 2014), thus emphasizing the need to examine the impact of 
different factors influencing language learning classrooms.

1.2.2 Specifics of the UK classroom language 
learning context

The language learning context of the UK, as well as the other 
English-speaking countries, presents specific challenges. Due to 
English being predominantly taught as a second language in other 
countries (Busse, 2017), the motivation for native English speakers to 
learn foreign languages is often lacking (Lanvers and Coleman, 2017). 
The systematic teaching of languages across primary schools in the 
United  Kingdom is rather recent. The official requirement to 
incorporate language learning into the primary school came into force 
in 2014 after its importance has been highlighted by experts in the 
field. Before that, as Myles et al. (2019) report, the implementation 
tended to be “localised, vulnerable to change and variable in quality.” 
Although the policy introduction was an improvement, the guidelines 
on implementation were lacking, leading to unsatisfactory learning 
outcomes (Tinsley and Doležal, 2018). The main issues seem to be lack 
of time, lack of progress tracking, and low levels of staff language 
proficiency and confidence that together lead to students’ lack of 
motivation and loss of interest (Myles et al., 2019).

One of the proposed solutions to address these issues is to “develop 
effective use of digital technology to support learning, training and 
reporting” (Myles et al., 2019). To develop a truly effective approach to 
implementing L2 learning technologies, it is essential to integrate 
learning principles with a deep understanding of contextual factors. 
As Zhang and Zou (2020) suggest, a comprehensive evaluation of L2 
learning technologies should consider not only the technical 
capabilities of the tools but also how they fit within the educational 
environment. By taking into account the specific learning objectives, 
user preferences, and institutional limitations, more effective digital 
resources can be designed, that bridge the gap between theoretical 
research and real-world application.

1.3 The present study

A recent review of the use of digital educational resources in 
classrooms by Timotheou et  al. (2023) revealed that the most 
commonly investigated were software relating to STEM and literacy 
subjects, with a lack of studies on other curriculum subjects. Studies 
focusing on language learning classrooms to date have focused on a 
single technology or technology type (Jamieson and Chapelle, 2010; 
Zhang and Zou, 2020). Additionally, recent reviews point out that the 
studies predominantly included digital learning contexts where 
English is taught as a foreign language (Elaish et al., 2023; Shadiev and 

Yang, 2020; Zhang and Zou, 2020). In their review of 398 studies, 
Shadiev and Yang (2020) found that English was studied in 267 cases. 
The second most studied language was Chinese, occurring in only 
26 studies.

To address these gaps, the main aim of the present study was to 
understand the patterns of use and quality of digital language learning 
software within the specific context of UK primary and secondary 
school classrooms. By approaching language teachers, we aimed to 
gain comprehensive insights into their use and quality, benefiting from 
teachers’ experience and expertise.

Our research questions related both to (1) identifying the patterns 
of use of language learning software across the UK classrooms and (2) 
to assessing the quality of software used.

In relation to the first goal, we aimed to outline the patterns of 
use through:

 a) Understanding the nature of the digital environment in 
modern foreign language classrooms (e.g., how equipped are 
the language classrooms across the UK, are there prerequisites 
to the use of software?)

 b) Identifying the specific digital language learning resources used 
in the language classrooms and the dynamics of their use

 c) Identifying specific teacher-and school-level factors that 
explain the use of digital educational resources

In relation to the second goal, our aim was to rate language 
learning software based on the theoretical principles of learning (i.e., 
how do the features of digital language learning tools used in the 
classrooms relate to the theories of language learning?).

Capturing a snapshot of the current state of the use of digital 
language learning resources in the UK provides valuable and updated 
insights, with the ultimate goal of informing educational policies. 
Given that investing in technology does not automatically increase the 
use of these tools by educators [Yang and Huang, 2008, in Wang et al. 
(2019)], nor do markers such as price or popularity of a software often 
correlate with its quality (Callaghan and Reich, 2018; Kolak et al., 
2021), we hoped that evaluation guided by the theoretical principles 
of four pillars of learning (Hirsh-Pasek et al., 2015) and informed by 
language learning theory, would inform practice and future 
software development.

2 Methodology

We employed a questionnaire to collect data from second language 
learning teachers in the UK. The questionnaire included a rating tool 
that was internally constructed to reflect the theoretical frameworks 
relating to the principles of learning.

2.1 Participants

To ensure an appropriate and representative sample, a stratified 
random sampling method was employed (Dörnyei and Taguchi, 
2010). Since there are no exhaustive lists of second language teachers 
available in the UK (due to data protection rules), lists of schools 
available from government websites were used as the sample frame. 
The total number of primary and secondary schools listed across the 
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UK (N = 24,916) was divided into strata according to school type and 
location, including both private and state schools. Appropriate relative 
sizes were calculated for each stratum by using Cochran’s sample size 
formula, with additional modification for strata of a smaller size where 
applicable (Bartlett et al., 2001). The total stratified sample of primary 
and secondary schools obtained in this way was N = 3,294. The 
schools for this sample were randomly selected from each strata. In 
addition, two replacement schools were randomly chosen for each of 
the sampled schools during the initial sampling to account for missing 
responses. Schools were contacted with the information about the 
study to be forwarded to their language teacher(s). Based on previous 
studies that recruited in a similar way, the expected return rate was 
10% (Dörnyei and Taguchi, 2010), which would be 329 teachers. In 
case of no reply, two follow-up emails were sent as reminders.

2.2 Materials

The questionnaire used was developed for the purpose of this 
study and consisted of five parts: (a) Demographic questions, (b) 
Digital environment in modern foreign language teaching, (c) Digital 
language learning resources, (d) Software rating and (e) Vocabulary 
teaching methods.

In the present study we focus on the first four parts. After the first 
section with introductory demographic questions, sections two and 
three were designed to inform on the situation in the classrooms 
relating to the available equipment and the patterns of use of digital 
language learning resources. The fourth section consisted of a software 
rating instrument. The following paragraphs describe each of the 
questionnaire sections in more detail.

2.2.1 Demographic questions
The first section consisted of eight demographic questions which 

capture the properties of the sample and provide information for 
comparisons between different groups. The questions were designed 
to inform about the school-or teacher-level variables, such as the type 
and location of school or age and experience of the teacher. The 
questions were structured as multiple-choice questions.

2.2.2 Digital environment in modern foreign 
language teaching

The questions in the second section related to the digital language 
learning environment in modern foreign language classrooms and the 
equipment available to language teachers. Studies have shown that 
lack of resources in terms of institutional and infrastructure issues are 
consistently regarded as one of the major barriers to implementation 
of digital tools in education (Kaimara et al., 2021; Sánchez-Mena and 
Martí-Parreño, 2017; Timotheou et al., 2023). Therefore, through nine 
multiple-choice and Likert-type questions this section explored the 
language classroom equipment, as well as the frequency of teachers’ 
and students’ access to particular tools.

2.2.3 Digital language learning resources
The third part narrowed down to specific language learning 

resources and their use. There are different ways of categorizing 
educational software used in second language learning and teaching, 
ranging from the age of the intended user, to their content or type of 
software. For the purpose of this questionnaire, a part of the 

taxonomy by Rosell-Aguilar (2017) and Reinders and Pegrum (2015) 
was adopted, in which differentiation is made between applications 
designed specifically for language learning (“dedicated”) and 
applications designed for a different purpose that serve as a tool for 
language learning (“generic”). Furthermore, to achieve a more fine-
grained distinction, the group of software designed for language 
learning was divided into those intended for individual use and the 
those intended specifically for classroom use. A separate category was 
formed around the use of social media apps for language learning as 
they have also been explored as a useful tool both within language 
learning research and practice (Reinhardt, 2019). For each of the 
categories there was a section consisting of four open-ended 
questions where the respondents were asked to name different 
software that they use, as well as Likert-type question about the 
frequency of use. Additionally, there was an open-ended question 
about the software from different categories that the participants 
discontinued to use and the reason for discontinuing. Those answers 
were coded to analyse the most common obstacles to software use 
in teaching.

2.2.4 Software rating
The fourth part consisted of the rating tool and focused on the 

quality ratings of individual applications or software used. Participants 
were instructed to choose from language learning software that they 
listed in the previous sections the ones that they are most familiar 
with. Since it has been estimated that the rapidly evolving market 
makes it practically impossible to evaluate every educational app 
(Starke et al., 2020), this study focused on the ones that are most 
relevant in terms of their actual use among practitioners.

Creation of this evaluation tool was guided by McMurry et al. 
(2016), who issued a call to improve the evaluation tools in CALL by 
following standards set by the field of formal evaluation. In their work 
they introduce the framework derived from the formal evaluators 
such as those of the American Evaluation Association (AEA) and use 
it to review the two of the most prominent CALL evaluation 
frameworks by Hubbard (2011) and Chapelle (2001). They suggest 
that in creating a CALL evaluation tool the following steps should 
be  considered: (a) identifying the evaluand, (b) identifying 
stakeholders, (c) determining the purpose of the evaluation, (d) 
selecting an evaluation type, (e) setting evaluation criteria, (f) asking 
evaluation questions, (g) collecting and analysing the data, (h) 
reporting findings and implications, and (i) evaluating the evaluation.

In setting the evaluation criteria of the tool, the principle-based 
approach was followed (Jamieson et  al., 2004), meaning that the 
development of the evaluation tool was guided by the pre-defined 
theoretical principles. These were operationalized through a set of 
questions forming specific variables. The questions were based on the 
theoretical accounts of language learning and educational software 
design which was described previously (section 1.1.1.). The structure 
reflecting the learning principles is outlined in Figure 1.

In terms of educational design, the questionnaire investigated 
whether the software follow the principles defined by Hirsh-Pasek 
et al. (2015). In this questionnaire they were addressed through eight 
Likert-type questions corresponding to the four pillars of learning; 
whether the child is active during the use of the software, if the 
software promotes engagement, if the learning is meaningful and 
connects to childrens’ experiences and if it promotes interactions with 
characters or people. The accuracy of statements describing how the 
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software features reflect the four principles was rated (e.g., ‘The topics 
in the software are relevant to learner’s experience’).

Language learning features relating to input, output, interaction 
and practice were assessed through Likert-type questions that reflected 
the theoretical background of each of the components. The goal was 
to evaluate how comprehensively the software manages to address the 
concepts crucial for successful language learning. For input, the 
questions addressed contextualization of the language input (whether 
words are presented in isolation or in context), appropriate complexity 
(if there is a gradual increase in difficulty) and input modalities (if the 
input is presented through multiple modalities). Output was addressed 
through questions about the software providing opportunities for 
producing output and whether this is represented in different forms 
(speaking, writing). Regarding interaction, it was examined whether 
the software enables interactions (real or simulated) and feedback that 
is meaningful and constructive. Finally, rehearsal was rated through 
questions about the opportunities to rehearse and recycle the learned 
materials, as well as tracking of the learners’ progress. Additional table 
with an description and sources for each of the variables can be found 
in the Supplementary Appendix section.

To evaluate and ensure the appropriateness of the questionnaire, 
language teachers and researchers in the field of L2 learning were 
consulted throughout the process. In the preparation stages we conducted 
two experts to obtain their insights. After constructing the questionnaire, 
pre-testing validation through expert reviews (N = 4) was conducted to 
ensure that the items are clear, relevant and representative of the intended 
constructs. This process resulted mostly in changes regarding wording 
that improved the representatives of questions for specific contexts.

2.3 Procedure

Recruitment took place through online communication. Initial 
emails with Invitation Letters and survey links attached were sent out 

in February 2022 to selected schools’ and headteachers’ email 
addresses, which were publicly available in the gov.uk online registries 
or on the schools’ websites. They were asked to forward the emails to 
all the foreign language teachers in their school, who were invited to 
take part by following an attached link. Two follow-up emails with 
reminders were sent a month apart. The questionnaire was hosted on 
the Qualtrics platform. The questionnaire took 30 min or less 
to complete.

3 Results and discussion

3.1 Demographic information

The final number of the respondents included in the analysis was 
118 language teachers from primary and secondary schools across the 
UK, representing a response rate of 3.6%. The data from participants 
who completed at least the first two sections were included in the 
analysis. The detailed demographic data are listed in the Table 1.

3.2 Patterns of digital tools use in the 
classroom context

3.2.1 The nature of the digital environment in 
language classrooms—prerequisites and 
frequency of use

It was first investigated if the classrooms have the basic 
infrastructure to support the use of technology in teaching, as this 
is commonly mentioned as one of the frequently occurring 
barriers to use (Sánchez-Mena and Martí-Parreño, 2017; 
Timotheou et al., 2023). The results showed that the classrooms in 
our sample are well-equipped, containing the basic prerequisites 

General 
learning 
principle

Language 
learning 

principles

Pillar I: Active

Pillar III: Meaningful

Pillar II: 
E i

Pillar IV: Social

Input

Output

Interaction

Practice

Software 
final rating

Contextualized

Multimodal

Multimodal

Production opportunities

Interaction opportunities

Feedback

Rehearsal opportunities

Progress tracking

FIGURE 1

The overview of the subcomponents of the two main sections that contribute to the final rating score.
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for implementing software for classroom activities (see Figure 2; 
Table 2). The average number of digital devices reported is between 
5 and 6 and there were no classrooms in the sample not equipped 
with at least some kind of technology accessible to teachers. Most 
of the respondents reported that their classrooms have Internet 
connection (94.1%) and sound speakers (89%) and over half of the 
participants indicated that they also have an interactive 
whiteboard, projector and a PC computer (Figure 2). These items 
together create a basic set-up for the classroom use of software.

The availability of necessary prerequisites for the classroom use of 
software is reflected in high levels of usage. In over 85% of cases the 
main equipment has been reported to be  in use “every day.” In 
contrast, classrooms are not equipped at a similar level with 
technologies for individual use, such as tablets and smartphones, 
resulting naturally in their lower general frequency of use. However, 
even when available, they are used less frequently. Particular devices 
and their frequencies of use can be found in the Table 2.

3.2.2 Identifying the digital language learning 
resources used in language teaching

Participants were asked to list the names of the software they use. 
The results showed that language teachers actively use and are familiar 
with a large number of digital resources. Collectively, teachers 
identified over 100 different types of software that they use now or 
have used in the past. Out of the participants who use digital learning 
resources, more than a half use at least 3 different types of learning 
software. One third use 4 different software types and 10% listed that 
they use more than 5. Given a great diversity of software utilized, the 
questions were grouped to focus on two large categories of software. 
One group of questions addressed specific language learning software 
and the other non-specific types of software that are being used for 
language learning, but it is not their main purpose. The most used 
language learning software was Quizlet, with 27 occurrences, followed 
by Linguascope (N = 24). When asked about the generic resources 
used in the lessons by far the most frequent response was YouTube. 
The top 10 digital language learning resources from each category are 
shown in Table 3. The responses illustrate some overlap in the software 
listed in both groups (marked by an asterisk). While until recently the 
classification of software and applications used in second language 
learning grouped them into language specific and generic (Reinders 
and Pegrum, 2015; Rosell-Aguilar, 2017), responses in this survey 
indicate that this binary classification might no longer be applicable. 
Rather, educational platforms appear to be a new tool that supports 
learning in a different way than traditional apps and software, by 
combining aspects of both language-specific and generic software. 
They offer customizable templates, that can be used for any subject, 
but also include language-specific features. They also allow teachers to 
modify and create content for language learning, while maintaining 
general educational frameworks. For example, while Kahoot was not 
designed specifically for language learning, it is widely used in 
language classrooms possibly because teachers can create language-
focused games and activities using its general quiz format. Similarly, 
Quizlet began as a flashcard tool, but evolved to include language-
specific features which can be implemented into classrooms.

When it comes to specific language learning software, around one 
quarter of respondents (24.5%) use them every day and 31.1% use 
them on a weekly basis – from 1 to 4 times per week. Almost 20% of 
teachers use them on a monthly basis (between 1 and 3 times per 
month). 14.2% of teacher use them a few times per year and only 
10.4% never use them.

The second group of software, language non-specific software, is 
used slightly less frequently. Compared to specific language learning 
software, less respondents answered that they use them on a daily 
basis. Mostly they are used several times per week, ranging from 1 to 
2 times per week (25.8%) to 3–4 times per week (15.7%). A large 
number of participants use them up to 3 times a month (21.3%). A 
smaller number of participants uses them less frequently, ranging 
from once per month (9%), over few times per year (10.1%) to 
never (3.4%).

When comparing the distributions of frequencies, it can 
be noticed that the language learning software are more frequently 
used on a daily basis, whereas the non-specific software are usually 
used on a weekly or bi-weekly basis.

For every type of app, the participants were also asked about the 
software that they started to use, but discontinued using, and the main 
reasons for this. The answers were open-ended and analyzed in a 

TABLE 1 Demographic information about the sample (teachers 
completing the questionnaire; N = 118).

Variable Category Frequency Percent

Age 20–29 10 8.5%

30–39 33 28.0%

40–49 49 41.5%

50–59 24 20.3%

>60 2 1.7%

Gender Female 94 17.2%

Male 20 81.0%

Other 2 1.7%

Years of teaching <5 21 17.8%

5–10 23 19.5%

11–20 48 40.7%

21–30 24 20.3%

30+ 2 1.7%

Type of school Primary 46 39.0%

Secondary 71 60.2%

Mixed 4 3.4%

Type of school 

(funding)

State 105 88.98%

Private 11 9.32%

Location England 102 86.4%

Scotland 7 5.9%

Wales 2 1.7%

Northern Ireland 7 5.9%

Languages 

taught*

French 98 83.1%

Spanish 57 48.3%

German 33 28.0%

Italian 8 6.7%

Other 13 11.0%

*N > 118 because some teachers teach more than one language.
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FIGURE 2

Bar chart showing the percent of classrooms that have access to particular digital equipment and if they had been used over the last month.

TABLE 2 Table showing frequency of use of technical equipment within the classroom.

Internet 
connection

Interactive 
whiteboard/
smartboard

Desktop 
computer

Sound 
speakers

Laptop Tablet(s) Smartphone(s)

Every day 92.8% 91.2% 87.3% 85.7% 58.2% 34.1% 25.0%

3–4 times a week 1.8% 2.2% 1.4% 12.4% 12.7% 14.6% 16.7%

1–2 times a week 4.5% 2.2% 1.4% 1.0% 7.3% 19.5% 41.7%

Up to 3 times a month 0.9% 1.1% 2.8% 1.0% 9.1% 7.3% 8.3%

Once per month 0% 1.1% 0% 0% 1.8% 12.2% 0%

A few times per year 0% 0% 4.2% 0% 7.3% 4.9% 8.3%

Never 0% 2.2% 2.8% 0% 3.6% 7.3% 0 s%

N Respondents that have 

access to particular 

equipment * 111 91 71 105 55 41 12

*N > 118 because some teachers have multiple types of equipment available.

TABLE 3 Top 10 most frequently named software used in language classrooms.

Language learning software Generic software

Rank Software Frequency Rank Software Frequency

1 Quizlet* 27 1 Youtube 69

2 Linguascope 24 2 Kahoot* 6

3 Blooket* 19 3 BBC 6

4 Kahoot* 15 4 Online dictionaries 5

5 Active learn 14 5 Blooket* 4

6 Language gym 9 6 Quizlet* 2

7 Kerboodle* 8 7 Kerboodle* 2

8 Languages online 7 8 Powerpoint 2

9 Memrise 7 9 Purplemash 2

10 Wordwall 7 10 Vimeo 2
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qualitative way through the use of codes and themes identified 
manually through the common responses. The results showed that the 
main obstacles to their use were expenses, quality of the content and 
the overall usability of the software (Table 4).

3.2.3 Predictors of use of digital language 
learning resources in teaching

To understand what drives the use of software in language 
learning classrooms, an ordinal logistic regression model was 
employed, due to its ability to handle ordinal data (Harrell, 2015). In 
the present study, the dependent variable was the response to question 
about the frequency of use of language learning software, scored on a 
7-point Likert scale, making ordinal logistic regression the most 
appropriate analysis choice. The examined predictors included 
respondents’ age, years of experience, availability of equipment, and 
school type (primary or secondary), which were all found to be related 
to software use in previous studies (Kaimara et al., 2021; Timotheou 
et al., 2023; Vermeulen et al., 2017; Wang et al., 2019). Overall, the full 
model was significant when compared to the null model (likelihood 
ratio test comparing full and null model: χ2 = 36.28, df = 4, p < 0.001). 
With the significance criterion of α < 0.05 for p-values, the results 
indicated that age, experience and equipment did not affect the use of 
language learning software (see Table  5). The only variable that 
emerged as a significant predictor was school type, showing that 
software is used significantly more in secondary than in primary 
schools. The size of this effect was estimated using the odds ratio 
(OR = 4.68), indicating a large effect (Chen et al., 2010).

The reason behind age and teaching experience not influencing 
technology adoption might be  due to the institutional and 
pedagogical expectation playing a more dominant role in driving 
software use than individual characteristics. Additionally, growing 
immersion of digital tools in education may be  diminishing 
age-related and experience-related barriers. As digital resources 
become more intuitive, standardized and widely integrated, teachers 
across all age groups and experience levels may feel increasingly 
comfortable using them, reducing the previously observed 
generational divide. On the other hand, the reason might be  the 
opposite – despite the frequent assumption that the younger users 
will be more advanced when it comes to new digital technologies, 
Reddy et al. (2022a) warn that a gap exists between personal and 
academic use of technology. Although younger educators might 
be more frequent users of digital technologies in their personal time, 
this might not be reflected in their adoption of digital tools in their 
classrooms. Regarding availability of equipment, it may not be  a 
strong factor in contexts where the infrastructure is already well-
developed. Since most schools in our study had adequate 
technological resources, it might have not come up as a differentiating 
factor driving the software use.

3.3 The ratings of digital language learning 
resources’ features

In the software rating section participants chose one language 
learning software type that they are most familiar with from the list that 
they provided in the previous sections. Eighty-one participant responded 
to this section, rating the features of the software on a scale from 1 to 7. 

Since this rating instrument was developed with language learning 
software in mind, excluded from the list were software non-specific to 
language learning (e.g., YouTube), resulting in 74 ratings.

Since this part of the questionnaire was scale-based, we conducted 
validity analysis upon collecting the data. Validity and internal 
consistency of the questionnaire were assessed using Cronbach’s 
Alpha. Three out of eight scales (scales measuring output, interaction 
and practice) demonstrated good reliability, exceeding the α = 0.7 
threshold (α = 0.75, α = 0.73 and α = 0.73). Three additional scales 
(scales measuring input, meaningfulness and social components) fell 
close below the threshold, indicating moderate consistency (α = 0.59, 
α = 0.66 and α = 0.59). Two scales (scales ‘active’ and ‘engagement’) 
fell further from the threshold (α = 0.3 and α = 0.26), indicating the 
need for further refinement of this part in future research.

3.3.1 Grouped software ratings
First of all, the ratings for all of the rated software were combined 

to show an overview of the properties of currently used language 
learning software. The mean ratings for each of the components for 
both general and language learning principles are shown in the 
Supplementary Appendix B and the overview shown in Figure 3.

The evaluation of the software revealed a range of mean scores for 
the rated categories from 3.20 to 5.53 out of a possible 7. When 
analyzing the results within the framework of language and general 
learning principles, distinct patterns emerged. In the domain of 
language principles Input produced the highest ratings (M = 5.53, 
SD = 1.04), while both Output (M = 4.30, SD = 1.68) and Interaction 
(M  = 4.30, SD  = 1.56) received poor ratings. Within the general 
learning principles, Engagement stood out (M = 5.53, SD = 1.30) as a 

TABLE 4 Table showing most frequent reasons for discontinuing the use 
of language learning software that respondents named.

Reason for discontinuing N

Cost 21

Content 14

Usability 12

Student engagement level 6

Preparation time 4

Outdated 2

Effectiveness 1

Privacy issues 1

TABLE 5 Table showing the model and the outcomes of ordinal logistic 
regression.

Model: Frequency of use ~ Age + Years of experience + 
Classroom equipment + School type

Coefficients Estimate Std. 
Error

Z value p-
value

Age 0.195 0.249 0.781 0.435

Experience 0.056 0.222 0.250 0.803

Equipment 0.054 0.116 0.464 0.642

School type 1.544 0.42399 3.642 <0.01 ***
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particularly strong aspect, while the Social learning principle scored 
the lowest (M = 3.20, SD = 1.92).

3.3.2 Individual software ratings
In this section, the ratings of all the individual software which 

were chosen by at least two respondents were analyzed, which resulted 
in 62 ratings of 11 different software types.

In the final table (Table 6), the ratings are summarized to create a 
final total score. The software with the highest overall score was 
Language Angels.

3.3.3 Software ratings—grouped by software 
price

The study also compared the software according to their pricing, 
since previous studies showed that price did not guarantee quality 
among the educational apps downloaded from the mobile app stores 
(Callaghan and Reich, 2018; Kolak et al., 2021). To establish if there 

is a significant difference between the software according to their cost 
the software was grouped into free versus paid and a Wilcoxon 
rank-sum test was used. The outcome variables were the scores on the 
subcomponents of the questionnaire that were relating either to the 
theory of general learning principles, language learning principles or 
teachers’ satisfaction. The results showed that there was no difference 
in ratings between free and paid software on any of the measured 
subcomponents (all p > 0.05). Detailed analysis outputs can be found 
in the Supplementary Appendix C. These findings suggest that price 
alone does not systematically influence educational quality. This is in 
line with findings from Kolak et  al. (2021), who found that the 
difference between free and paid educational apps was not present on 
the measures of content quality, but in the frequency of animations 
and elements on screen. This suggests that the price cannot be seen 
as an indicator of the educational quality and it might instead 
be  driven by branding, marketing or additional features focused 
on entertainment.

FIGURE 3

Bar plot showing the ratings of the software on each of the subcomponents.

TABLE 6 Table showing total ratings according to individual software in descending order by the final score.

Total rating

Digital tool N raters General learning 
principles

Language learning 
principles

Final (total) score

1. Language angels* 4 21.78 25.8 47.58

2. Language nut* 4 18.84 23.17 42.01

3. Language gym 4 19.42 20.83 40.25

4. This is language* 3 20.84 18.41 39.25

5. Duolingo* 3 14.00 24.68 38.68

6. Activelearn 9 18.41 20.07 38.48

7. Kerboodle 4 18.22 18.29 36.51

8. Quizlet 16 17.83 18.02 35.85

9. Memrise 4 16.34 18.79 35.13

10. Kahoot 2 18.75 15.13 33.88

11. Linguascope 9 16.97 14.47 31.44

*The asterisks indicate the apps which are not among the top 10 most frequently used.
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4 General discussion

The results of the survey provide insights into the state of the use 
of language learning software and their quality vis-a-vis ratings of 
dimensions pertaining to theoretical principles of language learning 
and learning in general. In relation to our aims, the study identified 
the patterns of use of language learning software across the UK 
classrooms in terms of highlighting specific software used, their 
frequency of use, as well as their quality.

When it comes to understanding the drivers of digital software 
use, the results are in contrast with previous findings. Although it was 
expected that both the school-level and teacher-level variables would 
predict the frequency of use, this was not the case among this sample. 
The only predictor that emerged as significant was type of school, but 
not in the direction expected based on the previous research. Whereas 
Wang et al. (2019) reports how, in China, the teachers in primary 
schools used digital tools more frequently and believed in their 
efficiency more than their secondary school colleagues, results of this 
study were in the opposite direction, with higher reports of software 
use in the secondary schools compared to primary schools. This might 
be due to the fact that in the UK, and in contrast to education policy 
in many countries, there is generally less emphasis put on language 
teaching in primary schools. These findings confirm the importance 
of understanding different contexts when evaluating use and quality 
of language learning software (Jamieson and Chapelle, 2010). At the 
same time the findings reveal that classrooms in our sample are well-
equipped with the infrastructure necessary for integrating technology 
into language teaching, potentially indicating that one of the major 
technical barriers to use found in other contexts and countries 
(Sánchez-Mena and Martí-Parreño, 2017; Timotheou et al., 2023) 
does not apply to the primary and secondary schools in the UK.

The availability of technologies for language learning in the 
classroom is also reflected in the high frequencies of use, suggesting a 
consistent incorporation of digital tools into language education. With 
this growing number of CALL resources available, stakeholders need 
to become increasingly critical when choosing the most appropriate 
ones. Many parameters should be considered when deciding on which 
resources to use in language classrooms, such as cost, technical 
requirements or usability. However, one of the crucial aspects that is 
frequently not sufficiently explored, is the pedagogical and linguistic 
soundness of the software (O’Brien, 2020). By creating a theory-based 
rating tool, this study enabled a fine-grained understanding of the 
strengths and weaknesses of digital language learning software. This 
becomes particularly relevant in light of the mismatch found between 
the quality of software and the frequency of use. Specifically, the 
software which obtained the highest score on these principles was not 
among the top ten most used software, and the same is true for four 
out of the top five rated software (Tables 6, 7). This is in line with 
results from Kolak et al. (2021), who also discovered that most used 
software were not necessarily the best ones in terms of their 
educational design. A further mismatch that was found between 
quality of software and price, which is also in line with other studies 
on educational applications (Callaghan and Reich, 2018; Kolak et al., 
2021), showing that price did not guarantee quality. Given these 
findings, schools and educators should exercise caution and 
be mindful when choosing the language learning software to use, 
taking a more informed approach and prioritizing evidence-based 
evaluations. Both educational institutions and teachers could benefit 

from structured guidelines or workshops focused on assessing the 
pedagogical soundness of digital language learning tools to ensure that 
high-quality and research-based tools are more widely recognized 
and adopted.

The ratings in this study indicated that current software used 
shows strength in the areas of Input and Engagement, but weaknesses 
in the domains of Output, Interaction and Social learning. The high 
scores for Input and Practice are in line with the Chapelle (2008) 
observation that second language theories relating to the nature of 
input and practice, such as Input Processing (Krashen, 1994) and Skill 
Acquisition theory (DeKeyser, 2007) offer clearer and more applicable 
guidelines that are easier to implement into software design. The low 
scores obtained in the area of Social learning and Output corresponds 
to drawbacks identified 5–10 years ago (Burston, 2015; Heil et al., 
2016), and demonstrate that the majority of software still remain 
predominately behaviorist in nature, despite the pedagogical shift 
from behaviorism toward more communicative-based and learner-
centred approaches such as constructivism. To change this, the 
software developers should aim to provide more opportunities for 
students to create output and contextualize language through 
including more components that mimic social interactions. This could 
include implementing AI-driven conversational partners, enhanced 
speech recognition for pronunciation feedback or collaborative tasks 
that engage students in communication with peers.

The current state of the language learning software can still 
be summarized in an observation that the software are not entirely 
living up to their potential (Burston, 2015; Heil et al., 2016). The key 
to achieving their full potential would be  in becoming more 
innovative and collaborative, thus aligning better with language and 
educational principles. Until this is achieved, the educators should 
remain mindful of the limitations of the language learning software 
and compensate by putting more emphasis on those areas through 
other classroom activities.

The wide array of language learning software now available in a 
rapidly changing market  also marks changes to how one can 
conceptualize software. For example, up until recently the software 
and applications used in second language learning have been classified 
into language specific and generic (Reinders and Pegrum, 2015; 
Rosell-Aguilar, 2017; Shadiev and Yang, 2020). This distinction is 
questioned by the responses in this survey with educational platforms 
emerging as comprehensive systems that support learning on a 
broader scale than traditional apps and software. With the technology 
that has evolved to include multiple features, they outgrew the existing 
categories (Shadiev and Yang, 2020). For example, the recently 
emerged platforms, situated at the intersection of language-specific 
and generic software, offer adaptive and engaging learning 
environments, empowering teachers to tailor content while 
maintaining a generic core. The emergence of template-sharing 
communities providing pre-made language learning products that can 
be easily adapted further complicates the distinction between the two 
traditional types of software, as well as evaluation of their quality. This 
results in less adaptation requirements and almost a ready-made 
language learning product that still retains the possibility of modifying 
the content. The flexibility with the content creation could potentially 
be one of the major reasons for their success, especially seeing how the 
participants in the survey listed “low quality of content” as one of the 
main reasons against the use of some software. Notably, the most 
frequently used software all offer users the ability to create or modify 
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content, underscoring the importance of customization in effective 
language learning tools.

4.1 Limitations and future research

One limitation of the present study is the low response rate 
from a large cohort of teachers sampled across the UK. This may 
be due to self-selection and great demands that teachers have in 
their workloads, limiting time. This potentially introduces bias by 
having teachers who are less engaged with technology 
underrepresented. Future research could explore additional 
strategies to enhance response rates, such as providing financial 
incentives. Additionally, Dörnyei and Taguchi (2010) propose 
complementing questionnaire studies with follow-up interviews 
to address and further explore the findings from the questionnaire 
by using a “sequential exploratory design.” Moreover, in addition 
to the judgemental evaluation analysis done in this study, Chapelle 
(2001) suggests that software evaluation can benefit from being 
complemented by the analysis of learning outcomes. Future 
studies might also focus on describing the use of specific software 
features identified in this study, thus deepening our understanding 
of the software use in the classroom context. It would be  also 
insightful to collect more information on the teachers’ digital 
literacy and information literacy levels, as these constructs are 
emerging as crucial in accessing and using digital media (Reddy 
et al., 2022a; Reddy et al., 2022b). Furthermore, the data collected 
here could be used to further enhance validity and reliability of 
the software rating tool.

Overall, the results of the survey highlight the imperative for 
future software development to align more closely with social and 
interactive learning principles, emphasizing the need for innovation 
to bridge the gap between theory and current software offerings. 
Insights from those delivering language learning in the classroom 
merit careful consideration by relevant stakeholders to establish 
quality standards for educational software, ensuring alignment with 
pedagogical principles. Moreover, developers need to work hand-in-
hand with teachers to ensure that applications are developed with 
maximum efficacy, and in line with leading pedagogical and 
educational principles. Furthermore, understanding teachers’ habits 
and preferences, as well as challenges related to specific software types, 
can inform policies aimed at optimizing resource allocation and 
training for teachers.
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TABLE 7 Table showing the most frequently used and highest rated software in ascending order, from most frequently used to the less frequently used. 
Additionally, the general properties of each software are listed.

Software 
name

N users in 
the sample

Rating* Software 
type

Business model Target 
education level

Content 
origin

Quizlet 27 35.85 Platform

Free individual/school-level subscription 

(bonus features) Not defined

Software user 

community

Linguascope 24 31.44 Platform app

School-level subscription

Individual-level subscription Primary and secondary Software user

Blooket 19 /* Platform

School-level subscription

Individual-level subscription Not defined

Software user 

community

Kahoot 15 33.88 Platform

Individual-level subscription

School-level subscription Not defined Software user

Active learn 14 38.48 Platform School-level subscription Secondary Software

Language gym 9 40.25 Website School-level subscription Not defined Software

Kerboodle 8 36.51 Platform School-level subscription Primary and secondary Software

Languages online 7 /* Website Free Primary and secondary Software

Memrise 7 35.13 Platform app Free/individual subscription for bonus features Not defined Software

Wordwall 7 /* Platform

School-level subscription

Individual-level subscription Not defined User community

Language nut 6 42.01 Platform app School-level subscription Primary and secondary Software user

This is language 6 39.25 Platform School-level subscription Not defined Software

Duolingo 6 38.68 App Free Not defined Software

Language angels 4 47.58 Platform School-level subscription Primary Software

*The rating for this software is not included, as there were < 2 raters per software.
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